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(57) Abstract: A manufacturing/distribution schedule 
creation device includes: a manufacturing/distribution 
simulator (100) for simulating a manufacturing/distribution 
process expressing the distribution state and the distribution 
constraint of the manufacturing/distribution process; a 
mathematical expression holding device for holding a 
mathematical model (110) created by acquiring information 
relating to creation of the distribution schedule in attention 
as a mathematical model expressing, in a mathematical 
expression, the distribution state and the distribution 
constraint of the manufacturing/distribution process; and 
an optimization calculation device (120) for performing the 
optimization calculation by using a predetermined evaluation 
function for the mathematical model (110) and calculating 
a distribution instruction for the manufacturing/distribution 
simulator. The distribution instruction obtained by 
the optimization calculation device is supplied to the 
manufacturing/distribution simulator (100) so as to execute 
simulation. Thus, an optimal solution can be obtained by 
performing only one simulation. 
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[0068] ^fc. mm^^^^ii^-'^^j:*^-d^^^ir:6fcm^±mmmi^^^\^—^3io(Dmm 

Xy<^^^J^—/]^^ff^ir^(DX\ (4) ::^^i^:^—/i^mm^m<ir^^t7i^X^^tth 
[0069] ^/c. #:^^-T=>v32i^^Abfc(Z)-c\ ^^v?^— 7Ht^t^J^#;eiS^#v ^m^/^SP 

[0070] ^y.rimmir^m4<Dmm^m-m6<Dmm^mi^. ±^i^fc^2(Dmmm^mK 

[0071] ^mm^mxi^. !mmi^^^i^—i^2om^m-mm>^^±:^<DSi^m^mtmmm 
^mmir^h<DX\ mm (^y^^u-^(D-(^>h) mim^m^^-rmm^tvxm^^ 

[0072] ^fc. JilEi^^iy?:::^^— ^201 KMft^^^Xm^'eTyi- m^^f/l-) 211 

irx^fmm:^u^^m\^^x±mm^^y'/^2iim¥m^tix\^ -hism^^T^' 

/^2ll^*. ^^#:sS1S#^#{;ij;«9«^$tL6m^^^>i^##^(lll^-fr'r) 
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M(k+1) =M(k) +b-u(k) •••(^) 

i^h/v. sv^mx.t^{m^*srM(k) -emu ^m(D^^(DmM^''i''Rxf''o''-^m 
[0073] mmimwmm2i2x-i^. ±mm^^'f/^2ii KMvxmm^mn^m^m ^ 

S=E{M'QM+u'Ru} •••(n) 

MMmst;i*5v>T. Q. m-immnmK:h^'^xmm^titimmfj:nmx:h^^ 

u(k) =-K'M(k) •••(^n) 

[0074] iy^^U—iya>-mm^200<D^mmm:^M^202Xi^^ MM^t$YWmU212X 

\^^mm^m'omf-o ^b-C. ^;^tt;ij;t9#^ttfcv'^^i^— v'3>-^;^22O/e)^^^fc0• 
[0075] i^TK^ m4(DmmMm(DMcWm^. m9-i2^0mvm^hnmir^o m9K^ 
fcWc(DUx^jim^mi^\^ti^'7y^Ty^^mffam:^tiz.mm'r^ (><.7^2/:/s9 d „ 

[0076] 02(;i. «^L/ci/^7^7^>V(D)l^ffi;^@^t. ^SL/cfF«|@mQ, R^;?)^fe7^ 
[0077] ^3t;i. ^(Z)^fefc:7^-Hv^5/^>>^V>'^f m^xmrtMp^ott^il^S^^-rit^S 
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[0078] UllOf*, m9K^l.fcy^'riy:fS9l<DmM. irfj:iDib. ^M'<^^'^^'^:^<D^9^ 

^"f/i^tL-x. miMmm^itmi^tim(DM.x^jin^mvfc^y:7^^/v^m:ffam 
::^'t\cmmir^tz.i^(Dmmmn(7ym^^i-y^—^^—hxh^o 
[0079] i-fj:ibib. -^-rmm^^^^mm AT^A;f3b(;^^5/:/siooi) . m^m^nU^^tic 

ti^immmmTp ^%^^mm /^Tx^L-xmm^\^ir^:^t\cxv±m^mimrM(D 

.'^coWcnp ^jk^(:^'T-y^si003, si004), ^^SX@(0.-^^^-e3SMb-CMp"p 
[0080] ^bT. :^-C(D3^p1, i;iov ^x^'7^^f/i^^m^i-^^Xy^Ty-:fsi006^^h:^T 

y':/sioo2(DmMKm'o. &L±(Dmm^m'oMLxnDo ti:^. ^m^^^^r^ at 

ii.^mshm^i:n^mmm(D^±^Amm^h<^xmm'r^<D^^M:h^j}m^xh 

mimwmm2KAtiir^tthi^(^^iyzfsiioi).tmmwc^mirn^\\Q, 
Atiir^(:^'T^y^siio2), ^vx^ ±mAti\.f^mmrmRxfwmnmQ, 

f ;iov ^T^Ti-6^'e;^7^5'>^s i I04;?i^fe;^7^5/>^s i lo i <DMat;iM^9 . si±<Dm 

m^m'oM\^xn% 
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[0083] Il|12{*. |l|9t^^bfc^7"5/7°S930Ma. irfj:i^ib. J;5 i-bTtf ^b/c:7 

tiir^ (;^^5/:/s 1 202) « 

^mfdimmm^^mnir^ {^"tv:^^ \ 204) o 

[0086] ^n^Mm-c(D^ (;^^5/:7°si205) . #;^7"5/:7°co^>5^v— >/3>';6S^Tb 

fc>5^^5^^^^Jifb(><.7"5^7°Sl206) , ^TU-CV^;fev^i:#^i;^7^5/:/Sl202<D^a 

(;7^v^5/:/s 1207)0 

[0087] JiizRb/' J:5 ^IIMmit;i*5V ^x\i. ftig^kf+^^^To/c|^^#^>tbfcfi^^ 

[0088] JlSEi^^v-^^l/— ^201CDmm^S#^^^;l^^V^:^'^. ^V^}^$lJ^^ 
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[0089] ±mmmiy^^i^—^2om^ nm-ir^^mm^m. mmmm^^xmmir^^t 
mm^hf\'Wmm2i2t^mm^^x!i^m:^^^j^-/^^i¥^ir^x^ KL-fc(Dx 

^^ic. ±mmmimwmm2i2Kxmm^t^mi^mmmmm^^$Ynu ±m 
$YW^^K^^^^x±w.<^m-y^^^—i^2oixmMz^^^^—i^Biy^nox>^^ 

v?r.-/v^{«-r;5(^-e\ (4):^^i^^—/vmm^M<ir^^t:^>X^^tthK^ (5) 

[0092] *fc. m^^^>V2 1 1 ^mAl^f:i<DX\ ;^^v^^— /Ht^ l^J^#^5;^#V ^m^^cCgP 
[0093] iy^::LU—iy3>mW^200X(Dfi}^mi^:t:y94>X\ !^'Mi^^:=^\y—^201 

KM}^^^^xm^^Tyi^m^^'f/i^)2ii<Dmm'^Mm^mwmm2i2x<D± 
mxhv. iy^^u—^>B>m'0^^2oox(D^mM^^n<L^xmmmti^M^^^t 

^'T/]y^^<Dm<Di^9y'e'TMc^mm^mir^^th'^mx:h^o -<hv^^yh^ 
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[0095] —m^. ^hy^^yh^-T'Vv-ef*. l^(Dh'^>i^iya>KlMWc(D-;^^—:^^^hT—^ 
[0096] i/^:7^-7^>-ef* . ^X@f^ tC:j3(tS^a^*^y:7hi>a.T_h-e^J^LTV > 

[0097] ^(DXo^m^^^^ir^^h'j^^yh^'fMc^mm^mmir^m^h. -m(DWii'^ 
[0098] (m5<DmMMm) 

mm^tixv^^o 

[0100] *fc. XfEi^^i/5^W-i5^201 KMm^'itXm^'ey'/V (m^^^W) 21 l^S^ 
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M(k+1) =M(k) +b-u(k) •••(—) 

irfj:^-tb. mn^tl^fch^mMk K^\^X^y"u—:y^X(Dh—^>(D^m^^ir'^ 

h/vM(k+i) mmnmh^m\^^x±^(^)xm^'r^t^'^x^^o 

PP) (El^0t|-ef*pi-p6). h'y^i^iyai^i I (ig^^JTi*ti-t5). T— i^(^Nn) 

U—^^^hT—^^^iAtll.X\^ ^^m-a-iai. ^thh(D-yU—::^CO^XlCm:aai-t^^1b 
h—^>-A^^^\^X\ ^/cCV ^th'7>i^->aXDmf^^^X^f^\^ ^ (h^^>^v'3^<D^AMlJ) 

tiib(D:fu—::^(D^XitCh—i!7l^^^mt}^ti^o ti:^. T—^t\t. Wly^J^i^Blyt^h 
[0102] 0i3{c:^i-J;5f-b^>'i^^>3^ti^|&^$-^6#'^^^J{;ii-5i!. iim^bbfcfeS 

B#^ljk 

f^^^h/v^uCk) -e*t)i-i!. ^(DNF^jk+1 i;i*5{t§Ji^^^i^h/vM(k+i) mm 

[0103] [#C1] 
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[0104] M^t:f+^s®2i2-e}i. Aitm.'^^v'7V2ii\z.n\^xmMittY%mm.^n\^^ 

S= 2 {M'QM + u'Ru} •••(n) 

u(k) =-K-M(k) •••(^^) 
[0105] v-^n.!/— v'3>'^J»200C0S®^J1J^;^J^§P202-C1*. mMitfrnmW212X 

\^omM^WOTm'o ^bT. :l^^^^j;<9#^tvfc->5:;:^l/— ^^3^^^^;^220^^^>^jg• 
[0106] i^xTt-. m5<Dmmnm<DMci^m^. mi4-i7^^mi.t^^^hmMir^o mi4K 

;^7^5/:/si40i)o 
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[0107] m2iz.^ «^bfc-<hy^2/h^7^><z))yt^;^@^^. n'^vfcwmmwct^^hy^— 

[0109] IHiSfi, mi4iZ7^vti:^Ty:fsi40i(Dmm. irfji^ib. ^m-!l^Uy'^^'ty^<D^ 

'So 

[0110] irfj:^ib. ^-fgim^^^^F^ AT^A;tib(;^7^5/:/si50l) . m^m^aU^il^tK 

tKmmmmTp ^^^^mm ATxmvxmm^tir:5:z.tKx^^mMm(Dy^ 

—:^mnp ^Mii>i:^TyyS1503, S1504). ^^aX@C07V— ^^3$|gLT-<h 

[0111] ^T<DMla^^ov^-c-<^y^5/^^7'>^^«|gi-§*-e;?^7"5/:/sl506;?)^^) 

/s.Tu.^m^am^:cu^mmm(Dm±^^mwc^iiox-^mir^<D^^Mh^m&o 

[0112] Ulief*, mi4K^l.fcy^Tyysi402<D^m. irfi:i:>-h. M^l^fc^hV^^yh^ 

t{^Mi^^fci^co^mmm(DW'\^^iryti—^^—hXh^o 
[0113] irfj:i^ib. *-rMp"p«r^i^-<hy^5^h^^>KZ))|^^;^@^^|E^i-5^^fT^iJ 
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[0114] EI 17}*. |l|14t^^b/c;^7^iy^S1403(DMa. irf^f^ib. ±^COX^iCL.XtjrWl^ 

^j:^m • mm>^y^-^:^^(D^^mmi¥m^M\^x. iEmx±^v ^mi^mT^mhtit:! 

•Y—hX:k>^o 

[0115] irfj:t>tb. ~^'r-<hV^yh'e^/V(D:^m^mic^n^^m^^h/i-M(o) ^Xtiir 

Atii-^ (:^Ty-:fs 1 702) o 
[01 16] ^L-X. _hsE(D;^^M V ^Xf\^W^titi^^—}''^<y^^-(>n^\Vit±mA:hl.fc 

frnfm^mmff^mn-r^ (;^^5/:/si704)o 

[0117] mM^Mi^tKDtb (:^'T^y^S1705) , ^:^'Ty^(D->^^U—>B>i!)mrV 

f'^^}£^f)^^mWTl.(y^y^y':^si706) , |l■Tb-Cv^/^v^^^^i;:^7^5/:7''sl702(D^a 
KM^o H-Tbfc^^f*. ^(D-^^^u—-^B>1^^^h^X^M:^^i^=^—/^^t 

[0118] _hi&bfcj;5{-^ :^mmM-mK^^*^x\t. ±m^fdm^(DmMM-m(D^^Kiyi\^x 

. xei^Mp"ptt»iytll^^t?i-^^^^^h/V^^:7"ix-;^fc*5ftmp«p(^*il(-t^§ 
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[0119] ^■m^^h/^^mm.ir:6:i7mtvx^ ^^u—:^K^n^mffn(DmMKm^ 

[0120] cmeiDmm^m) 

[0121] ;2^|^ife?l^^-C«. i^^iX^^W— i5^2Olf*^fe0-i^^:/n-fe>?.(Di^^)|^^i!i^»J 

[0122] *fc. _h|Ei^^v'5:^W— ^201 (cl^J^C^-lirTm^^^Vv (m^^^Vv) 21 

M(k+1) =a'M(k) +b-u(k) •"(.-{) 

"i''m3''o''xmm^fdm¥^^v;v^vik) x^io-rt. ^(D^p^jk+i fc*5ft§^^tffi 
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[0123] «:31^btf-#^®2i2-e{*. ±lsm^^T'/V2iij;i^bT«:al{btf#Ma^^TV^ 

S=Z{M'QM+u'Ru} '"{n) 
u(k) =-K-M(k) •••(^^) 

[0124] iy^^\y—iyB^^mmn2oo(DmM%m^nn2Q2'x:\-i, ftji{btf-#^m2i2-e 

[0125] £;^Tf-. ^6(D|lii?l^^(D*^0t|^, Sl8-21^#mbJfe;0Sfe^PJi-5o BllSfc: 

[0126] m2(^. _hfE::^7^5/:/si8oi-ef^^Lfc)i^^;^@^^. wm^tmrnrnwitii^hy 



wo 2005/062145 34 PCT/JP2004/019405 

(D^M • ^Wzfn^:^(D-^^=i.u—-y3iy^mffir^ (;^^:y:/S 1 803) o 

[0128] |1I19(*, |l|18fC^b/c;^7^5/:7°S1801(D^^a. i-J^cCt?^. ^M'^U'^'^'^^(D^ 

[0129] irfi:t>^. ^-f gttSci^^^^F^ AT^A;f3b(;^^5/:/si90i) . m^m:^nm^t\z. 

^^^^Utr^iatbnp ^5}<*6(;^^5/7°S1903, S1904) , -?:(Z)#^^^B#r^31tbnp tCt^^ 
oT. ^^aX@(D^B"p@r^(D3g^tf ?IJa^^^tf^Jb^^#m-r^ (>^7^5/:/S19 
05)o 

[0130] -^TbT. :^T(DMp"p l-oV ^T3g#^f ^Jair^^ff ^Jb^^# m-r^*T-;^^5/:7^S 1 9 

06^^^>;^7"5/:7°si902(D^at^M'9. y.AKDmm^wk'om^xnDo mw^^^ 
^mm ATfi. #^p"p«#x@^aB#r^(Da^<i^*>)#c^t>oT^a-r^(^;e»sat> 

[0131] |lI18f^^Lfc>^'7"5/:7'S1802OMa. -T^fet?-^. XfBO J;5 filUT^fefc 

[0132] f ^c^t?-^. :^-rMp"p«^*^i-^hy^5'h^T'><^#:/i/— ^<^^s^r^Tp Kitm 

Lfct^>0#F^igtLnp ^^Lfc»^T?IJai:S^fT^(Jb^^M^t:f+^^®21 

A;^«^^tii-(;^7^^;/:7"s200i). fpffi|@#c^^i-fT?iJQ. R^A;f3«(:^7^5/:7' 
S2002)o ^LT. _h|EA;OLfcS^^f^Ja. SJ^ff^Jb^T^fPffiff ^JQ, Rd^e>:7^ 
— K^^5,i^y^^fT^jK^ff-^i-;5 (;7^7^5/:7'S2003)o ^<^tf^^:^T(Z)Mi?pf^oV> 
T^Ti-§^-e:^7^5/:7'S2004;6^e>;^^5/:7°S2001(DMat;iM'9. i^i>_h(DMa^#«9 
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[0133] 12121}*. |l|18t^^b/c;^7^iy^S1803(DMa. irf^f^ib. ±^COX^iCL.XtjrWl^ 

[0134] irfj:t>tb. ~^'r-<hV^^yh'e^/V(D:^m^miz^n^^m^^h/i-M(0) ^Xtiir 

^Atiir^ (;=<>^5/:/S2l02) » 
[0135] -^TbT. _hsE(D;^^MVN-Ctf#$;h.fc:7^-H>^5^i5^<5^V:/ffm^-hlEA;0bfc 
it^®.-<^h/VM(k) i:^^4tTMB"par^i:t-m{t-<:^h/Vu(k) ^f+^b(^^^;/:7°S2l 

[0136] mM^M)^f^(Dib (;??.^5'>^S2105) . ^^'^^^/^^Ov'^^l/— v'3>'>55;^TL 

f'd^^^5:e)^^¥iJK'b(;^7^5/:7'S2l06) . |l■Tb-CV^/^v^^^^i;:^7^5/:7''S2l02(D^a 
t-M^o H-Tbfc^^f*. ^(D^^^^u—^^3>-'^^^hoX^m.:^^i^:^—/^t 

[0137] ^ICl, ^60|IM?l^^C>{tffl^J^T(-^i-^!ll-SPbTffe5g-r §o ^^Ti*. M^cC^ 

1i#c<^X@'elS^(DSB"p^MfflU'CM3t-r^:7°ciir^(Z)F!ji:L-C. 2ffiM(DMp"p. 

f^t>tbms'aAtm^aBt^4-D<Djmxmm\.xm:^ir^m^^^K.. ^m^a iz.Mir 

[0138] [^1] 
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(^^J-ef*. MMiAK^^^Xi^rMU 2. 3. 4/^s■?:tL■€^^2. 3. 1. 2<D^^^mmm 

tl^^U mShBK-D\^Ximni. 2. 3. 4:d>^tl^'tl2. 2. 0. 2(D^^>B#P^ig 
f*:?"!/— ^Pl,P2,P4^M^o 

[0140] _b^ai<Z)j;5(^. mmtl^fch^mmk i^*5V^T#:7V— 

^''vmj^''o''xmmj-zM^^^Y/v^{k) xm^-rt. ^(D^^jk+i K^n^^^^ 
^^^h/vM(k+i) mmrma. mmnmh^m\^^x±M4)xmf^ir^t^^^x^ 

So 

[0141] m^l-i. Mp^pAt^>?J-L-C:/l^— ^P1,P2,P3,P4 iZ.^^'t^h—^XDm^^^tl'^ 
^h/V^M. h^^v?^>3^Tl,T2,T3,T5,T6(D^^O#M^''l"^t;«''0"-e^b/c^f^ 
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[0143] fcfdU -hfB^(2) t;i*5V^T. ^J;^[R]CDlffi^(0#-^«^l/— tT;^[B] 
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[0145] [^3] 



a - 



1 


2 




a-1 n 




0 


0 •• 


■ 0 


0 


0 0 


1 


1 


0 •- 


■ 0 


0 


0 0 


2 


0 


0 -• 


- 0 


0 


0 0 




0 


0 •• 


• 1 


0 


0 0 




0 


0 ■■ 


• 0 


1 


0 0 


n 


0 


0 •• 


- 0 


0 




n 



imwi 3 ©if ^o/jvft?F,| 
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[0148] M«aAt;iov ^T±ta^ (2) . (3) x-7^^ti^m^nmatmmnmht^m\^x^^ 

[0149] ^(DX^ic^ m^a^H^tlc^ ^!aa0#r^^A^bfc:7V— :;^^lto-<hy^-;/h^7">v^ffl 

m^mmx^^m^-r^^t^'^x^^, 
[0150] ^(Dm^. i-D(Dyu-:;^icmmi^^(Dmmmmmwc^^^mm)^mmx^x 

xmm^y^/^^mux^^x^{cL^x\^^(Dx^ i^cDmn^^^^m^tici-DCDy 

u—::^^mi'ftcmm(D^hv^^iyh^v'7^^nmmi^^<^<x^^mt^o ^t-. -hteio 

[0151] mm(D n m^hf^^xm^^j^n^iQ, r^^^lt. na&mmi^) 

mmmm-in^nmrnmrn^^mn. pp.i26-i3o. ^m5^^mm2m) Kmm^ti 
^m-mmWit\.xm'tfz.^(Dh(Dx^^^ mmnmK)^^y^xm'M.wf^^fi\ti:.\\ m 

[0153] ^6(Z)-^ii?(^^(DA#:0-f|^. ^J^MiJ«^. i^^^u-^yBiy. 
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[0154] ^(DM5t:/n-fe>?L-e{*, tft^SX@ix«2-e^a$^xfcMp"p{*#^aix@5-e^ 
a^n. *fc. tirMax@3X}*4-eMffl$tLfcMB"p{*#^axm6-e^a$ti.§;os 

Mtaa;05if(Otli^Sxmi:^Max@i!<Dm'^-T?MaBrtB;0^^^Ufcti(^ 

o 

[0155] m2] 
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[0156] |E|23^;l*5V^T. >?.P11,P12,P13,P14,P15,P16 ^tV-€tvX@l— 6(D^gi 
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±i^ti. So^D^^i-h— ^>-;i5:7V— ;^Pl^^^7V— ^P2tc#»]i-§o -^(^m, ^(Dh 

^t\z.x'o.^iimcomm^m^m'^L-xm^y°^'^^<7)^hv^iyh^T^/]^^mmir 
^^tnm^(D^^xh^o 

[0159] fj:^. ^(Dm23<Dmi'i. X@i^^feX@6*-ecD^S:/i/— ;^ 

P11,P12,P13,P14.P15,P16 

u—y>.pio fi^^200j@(DMp"p^i|X^Rri^-^\ ;:^P6,P8 (Dy^iyyTi-ithi^M 

±2om(Dmffa^f\^i^'^mt^^\^xh^o 

[0161] [^J#MIJ«^] 

5 1 #J^#Mra«No. l^^J iCt^ . :7^-HV^5^i5^y^>-fTm^^i65j©@^ffcPJi- 

^5/h^7'>vt->c«f LTf* . ^(D^ (6) -e^^$tb§i^-rx8 X 8(Dnnt\^Xikit>hn 

[0162] [#C5] 
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[0163] *fc. ^ (-r) (r:>^m^m^\C^\~^^Wm^nh\t. El24i^^$tL/c^D"p«No.l(D 

hfh^o tifcu 5^(7) t^*DV>T. ?iJ;^[^(D#^{*h7^v?v'3>^#^^^b, ;^r&] 

[0164] [^6] 
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[0166] Sp«paNo.itz:>^LT{^. ^(Dmm:^'^^:^\^mii^mWWM%t\^X. 

Q = 20XI(8) •••(8) 
R=I(6) •••(9) 
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[0167] ^(Dx^Kvxm^nma:BLXfmmnmht. wmmm^mm-r^nrnQ, RtT^^m 

[0168] irf^^ib.r^mJiy:^'f-:^m^(io) 

P=aVA-AVb(b''PB+R)"^B''PA+Q« • '(10) 

k=-(b''pb+r)"'b'"pa 
•••(11) 

[0169] ^(DX9 K\^XnYW\^fcMffaM\^oA(D^h])^-iyh^Ty^KMir^y^—}'^^<iy^'^^ 
^frmfix ^(D^(l2)-C-^x.^>^^^o fcfcU ^<^^(12) (c:*5V>T. ^J;^fB](D# 

[0170] [#C7] 

11 21 22 61 71 72 73 101 

-0. 927 -0. 252 -0. 252 -0. 249 -0. 001 0. 000 0. 000 0. 000 ^1 



K=- 



0. 029 -0, 259 -0. 259 -0. 255 -0, 001 0. 000 0. 000 0. 000 

0.003 0,629 0.629 -0.343 -0.001 0.000 0.000 0.000 

0. 006 0. 292 0. 292 0. 300 -0. 003 0. 000 0. 000 0. 000 

0.000 0.002 0.002 0.002 0.073 0.919 0. 919 -0. 039 

0.000 0.004 0.004 0.004 0.107 0.880 0.880 0.919 



(12) 



[0171] mmi::\^x^x(Dmffammi^xh^4—}'^^<iy^^^i^n^^ 

[0172] [v/^^lV— v^a^] 



wo 2005/062145 44 PCT/JP2004/019405 

[0173] mx.\-£. fc^^^Jk K^\^^xm:ffamNoA(Dh—^l^7!)^^U—::^P6(D^Kim^^. $ 

M(k) = [0 0 0 1 
OOOOy •••(13) 

tts:^o fcfcb. ^(13) icm ^TIE-^' i^m^m^^h/VXh^^t^miTo ^fc. ^ ( 1 
3)(^ig-g5^{^^ ■?rtb-?r^tb^:7°W— ;^P1,P2,P6,P7,P10 

ll,21,22,61,71,72,73,10U;i>t«fJ^?i-^Mp"p@No.l(Dh— ^^m^^i~o 
[0174] ^ (12) -t?-^;t^ttfc:7^— PV^5'i5^y^>'tTm^^ (13) (D^^^^:^h/VM 

(k) 

u(k) = [-0.249 
-0.255 -0.3430 0.300 0.002 0.004 Y • • • (14) 

Tl,T2,T3,T10,Tll,T14t^>?fi-§^ftM-e*>^o 

[0175] mmi^\^x^x(Dm:ffamimi^xhmi¥^^wvu(k) ^Mii>^o ^ut. ^mm^ 
WimmwmimF^'mx^'^ (;^7^5^::/s2io4)o 

[0176] Bt^tjk t^*5V>-CMo'pffiNo.l(Dh— ^^^s:7V— ;^P6f^lj|iS)«9. rcoi:^!^ 

f;i>i^i-6^f^»«. ^(14) j;«90.300T'fcofco Mr?p«No.8(Db— 

§^f^*^lll#tCbTtf»-r§o MD"DaNo.8(DS#=ff^lJa^^(15). S^tT^IJb^( 
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16). tf^OQ. R^(17). (18)^^i-o :7^—}'^^<iy^^^4l^nnm^7jk(D^{19)(D 

[0177] ms] 
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0 1 1 
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[0178] [^9] 
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(16) 



[0179] Q = 20XI(16) •••(17) 
R=I(10) •••(18) 
fcfcL. ^(17). (18)(C*5V^TI(n) {in^(D^{i^f ^O^^fc^c 
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11 31 32 33 41 42 43 44 61 71 72 73 81 91 92 101 
'^.925 -0.131 -0.107 -0.107 -0.056-fl.033 -0.023 -0.C23 -0.105 -0.001 0.000 0.000 -0.023 0.000 0.000 0.000 1 
0.018 -0.134 -0.109 -0.109 -0.001 -0.001 -0.001 -0.001-0.108 0.000 0.000 0.000-0.001 D.OOO 0.000 0.000 4 
0.001 0.116 0.663 0.663 0.000 -0.002 -O.001 -0.001 -OJIO -O.OOl 0.000 0.000-0.001 0.000 0.000 0.000 5 
0.013 0.000 0.000 0.000 -aOS6 -0.032 -0.023 -0.023 0.000 0.001 0.000 0.000 -fl.022 0.000 0.000 0.000 6 
0.000 0.001 0.002 0.002 0.065 0.137 0.721 0.721 0.002 -0.007 -0.002 -0.002 -0.250 -0.002 -0.002 -0.001 7 
0.002 0.208 0.354 0.354-0.001-0.003-0.003-0.003 0.361-0.003 0.000 0.000-0.003 0.000 0.000 0.000 10 
0.000 0.002 0.003 0.003 0.005 0.009 0.014 0.014 0.003 0.070 0.921 0.921 0.014 -0.033 -0.033 -0.036 11 
0.001 0.003 0.003 0.003 0.127 0.249 0.471 0.471 0.003-0.014-0.003-0.00.3 0.482-0.004-0.004-0.003 12 
0.000 0.002 0.002 0.002 0.011 0.020 0.035 0.035 0.002 0.026-0.033-0.033 0.036 0.921 0.921-0.036 13 
y^O.OOO 0.005 0.007 0.007 0.020 0.038 0.065 0.065 0.007 0.126 0.851 0.851 0.066 0.851 0.851 0.888 14^ 

(19) 

[0181] ^^-e. h^V'v'v-a^^TlO ^mm¥irfj:t>-ibmikicx^xim(Dh—^>^-^u 

[0182] Lfc;05oT. m^amNo.aicMir^mnm^^mff^^h/Vuik) fi. 
u(k) = [ 0 0 0 0 
0 1 0 0 0 0 ]' •••(20) 

M(k) = [ 0 0 0 0 
000010000000]' •••(21) 

M(k+1) = [000 
0000001000000]' •••(22) 

[0183] mm<D$YW^^ff0m. ^h^^v^v^a^-l^loV^T^TX.fi. ^ffnUKMir^^Ml 
k+1 l^:*5{tSit^^^i^h/VM(k+l) -dmW^fh^^^tKfJt^o ^(Dm-i. mm^ibfc 
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[0184] _hi&b/cj;5 ^mmmm^^m ^xn.. ±Mu-zM^<D'mmmm(D^^\^Mx.x 

h(Dtir^:zti^^x^^o 

[0185] ;2^iiw^ti-e{i. ^hv^^yh^T'/i^^mi^mfxtmi^tc^^^ ^(Dm.w^'y 

y^v'/u, MK.itm\^^yy^M\^^yyK^mm^mmir^^th"Smxh^o M 
[0186] *fc. -^hy^^/h^T^Vv-ef* . #x@rt t^Kfte^tbTv 

[0187] ^(Di:.^fi:mm:^'r^m'^(o^yy^fM^:^^m^mm'r^m^h. -M(om 

o 
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[0189] UTK. m7(Dmm^m^. m25-27^mmvm^hnmir^o 

mK^mmm^^ti. ^::.xnhmm^^^\^^o ^(Dn^mm^m<^j:^t. mm^a 

[0192] *fc. :7^n-fe;7!^BF*3-e<D^ii^^,a(D^a^ra^s^if^M^?,fet;iM^^5^i!t>$>6o 

[0193] E125(i. :^^ii?i^^t^J:^^0-i^^;^^v?^-/H^^^m<^«liii&e^«^?r*i- 

:fn^y^m. m26i'i^ ^mm^mi':.x^^m-mm:^^i^^—/i^i¥^mmi^x^xn 

izx^mm$imi'^}^mm<^i<Lm-^iif^^i-mxh^o mw^. m27^m\^^x^m 
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[0194] m27K^irX9 0 ^^HffW^f^^i-^^f^f*. SAIlHf^^§l331-e. 

[0196] :i<DmmB]-mi¥mu32x-i^^ Kiri^m\^<^^^^x^i^^ !!i^mmmjimp^<Dmm 

[0198] _hWB^3®ti-®f^^|fP32fCj;oT=fft>tl.^MSOft!E^^, Bl26^ffiV^T|5fc 

ig«o 'fe*^, M|g26(D^!|-e«. >^n-fe;^Al-^a^U?2-^^. :7^n-fe>!LBl-^^. 2 
-^^^■a?3-^a^^!Kc:^oTV>So ^(D|E|26(D^J-e{*. |l|27(D^AMt^fe$R 
31{^J;f9. ynir;^Al-i-^;0^^):7°nir;^Bl-^11f^rA, B, C, D, E](D^^X^ir 

^$^p"p^rcDji|M#-e^a«^*(^. :/n-fe>!.B2-^at-ri, 2, 3, 4, sjoo^c^^-e 
^i-¥M(Pp^-CD)iR#-e^Sb. :/n-fe:^A2-i-a>5^b:7'n-fe:;5c>B3-^a{iiro. P. Q 

[0199] ^ati-M^^^fP32f*. ^(D<J;5^^SAJli(DT. ^7'>^?l!jaiJ^(D%;t>^Ji^-5t 
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[0200] irfj:t>-h. mx.\tm26(D±m<DX0K. ^^^^U—^^3ly±(DmMtK^^^X^^m^a 

fct^. '^'r:^'T^yy'six^ mM(Dmm^m(D^mi^mt\.x^yvi'^:^Bmi^v^ 

t^Mb-c^Mp^pS. :/n-fe;^B3-^at-MbT^^p"pS^^a'J$Sffl^b-r^^-r^o 

[0201] m^. y^Tiy':f s2Xit. nmu-c^mmm^(D^^mffa (d, 5. s) (Dmm^r^ 

Mp«p(Z)^a^TB#^iJt-^^¥Mp"p;5S:/n-fe;:^Bi^t>o/c«9^mi-S;5^^^-r^^J-e 

2^mmmmmm^n) ^mwi-^^t^x^xmrni^Mi^hn^o mp^(D^mm 
iart<z)^¥Mp"p(D, 5, s)(D^a^T#MH#^!jf*. m26<D±m^Kx'^x7j^vx 

[0202] ^(DX^KL^X. :h^mM\txmM^^^m^l^tit^i^. ^^^^^>#^n-fe;^B#fc: 
l^Mp"p5>60^PJ«5HSr^^bTi^^^T=>^«^Lfc^. m<:^T^y:^S3X\ ^(D 

[0203] -^^-e. ^(D;^^5/::^S5-ef*. -<hy^5/h(0^>^:3.i/— i?'i;i^Mp"pD^^MD"p5^^ 
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fe^o ^(Dx^K\^xnxfmmm^^m^i^fc(Dx. :^Tyys7x. ^(d^mmitxd 

xh^tKi^M*^(Dm^\^f^>^^'^:^Bi^mKmL^xi't^mffoE7^mtii^^^^^ 
mti.xm'&^tixv^^, 

[0204] ^(Dmfc\z.m'^vfcnmm{^-^^^xhm\mtmm\^. mi^^v'/i^(DmmRxi^ 
m^t$YW^n% mm^T^>^^<Dmmx'4^mffaE(D^m^mmM^M^^m^. 

iiLtti(©^^iaD(;iov ^xi-im^^m^nx-y^^u—^yB^^mAyX^ ^^<dx\ ^^m 

UWir^^tKXoXMit>hn^o 
[0205] Jfe:Jo, ri-C(D*ig>fbtf^-e{*. :^Ty-:fS8K^i-X^ i^^^^s^i^m^aB-^ 

i¥-mffaK(D]\mmmxh^t(D^m^mhtifctir^o ^<Dm^i^. ^hv^^yh(Diy^ 

::LU—^{zi^mshs^'^mffa5^'4^mffaR(Dmx^mm^^m'r^tKx<^x. 

[0206] Bl26(D'^!j-e(*, ^-c<D^Mp"p^s^^MM:ffiNF^J^^*5«9t;iMiffi$ttfcv'5::zz.i/ 

[0207] — ^mmtmmMx^hmmmMi!)^¥''^^t. ^i^(D:y^/v—'^^yh^\^±^'i:^^ 
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[0209] SAT^-. Wi'^^^^vayM.W-m^nm^^o ±M\^fz.X.oK^ :/i:2-fe;??.Bi^-e(D#^ 
[0211] 12{»|t^7'>Ht^tp-efef9. _htEv/^^l/— i^^lliC^S^tt-CV^S^a^TS 

f:>mzM^h\.xH-7Lhfh^^^(Dmmm.{m^\^^M^'^^^^ 
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[0213] m^. iy^^u—^iix<o>^vi'^:^A(DmmnrM^. mMmM\Rxf':f^'^:^Bmm 

, :fu±::=^B3^m^(Dy'vi±:;^A(Dmmmrf^M^C3tir^t^ :fvi±y(.B(D3^mm 

I cl-c2 I ^45, I c2-c3 | ^20 

tm^ti. y'^±:^A<DmmmrM:^mMRxfmmmM<D^m'i. 

c2;g:^^c2^c2S:ji 

[0214] rtb^>(D^^^?l^i-6^. ^^»^7^>V^*. 

Ax^B 

Xmin ^ X ^ Xmax 

)^TNF^J^fT^J^mbfc^>(D, A. B{*0f^<^fT^J^^ xmin^tJ?xmax{*-?:tV-€tV 
#>^n-fe>^B-^<D:/a-fe;5!;A(D^aiJ^T*-?-NF^J^t^*ji^^J^fi'^J^mbfct>0 

[0215] Ei29(i. ±mi.f:L^mm^m(D^m-mm:^^i^^—M'^}^mm^m}^nmt^=i 

_^PC-e$,;5^ PC1200^^, CPU1201^'Oi;t, ROM1202Xf*^^— K^V:^i5^(H 
D) l2llt;itElS$ti'fc. ^v^fi^w^^>://V7^V^i^K7'ry^'(FD) l2l2J:«9#^l^$;ri 
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[0216] _h|BPC1200(DCPU1201. ROM12023<:f*^^— K7^V><>i5^(HD) 1211};i|Ell$ 

[0217] 1203f*RAM-C\ CPU1201(D^^y, U—i^:^]}T^tL^XW,1^ir^o 1205}* 
dr— 7}^— K='^hn— ^(KBC)-efe«9. =ar— Tjf— K(KB) 12097t)^hA:b^tl^it^^ 
v^>?L^i^;^^^$:F^^clAiJi-^$lJ#^^f5o 1206{:i^^=t^^bt2— ^(CRTC)-efe<9. ^ 

^^g(CRT) 1210±C0^^f|iJ^^ff 9o 1207{*-xV^^='^^hn— 7(DKC)-e\ 

^mcoTi/y^— v^3^. Ii^:7r^/v, if:7r^/v^b-c^5/^r7— 
^^Wa:7'^i/9A^^|E11i-^^^— K-7'V;=<.i5^(HD) 1211. RXfyi^^^^:f/v^^y^ 

^ (FD) 1212^(DT^-fe;^^$IJ#i-§o 
[0218] 1208fi^5/h]7— ^^^^^5^:731— y.;;^— K (NIC) "C. LAN1220^ifhb-C. ^5/hI7 

[0220] *fc. ^mM(D S 6<j{*Stf^b/cllM?l^ScDatg^^m'r6y:7h.^a.TCD:/ni/^ 
[0221] ^(D^-a-. IBll^^;0^t>^m$ti.fc:/ni/7^='-K i #:^5ttf^bfc^Jfe?l^B(Da 

[0222] :fn^yj>.=i—}^':§:mi^'r^tLi^(Dmmmi^t\^xi^. m^\f:7^^^yy^/^f^-^^ 

. K^V:^^^ 3fe7'V;^:^. ^mm.'T^:^^. CD-ROM. CD-R. mmfr—-:f^ ^ 
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[0226] :^mmK^fh\t. nMi^^=^^^—^^B:y^mn^Kmm^^t^'ji^^Wi:^^tm^ 

ir^fzLmz.iy^=uu—^t^hiy^:^v^—iyB:y'^n.^.x(Dmmkm 

^"^xmrnmrnm^^^YWu ±m$YW^^<D^^^^'^—^^3i^^noXy^^i:^^— 
/v^it^-rs j;5 KvtKDx. iiiidmmm^w^mmx:h^x-hmn'^m^^:^^-:^^— 

-r^^t^^x^^tth t-. fYwm^^mmi^xmm mmm \^ i^^^-^rv^^-zv^f^ 
^ir^^t-d^x^^o ^tihi^x^. Mm\^tmn'^mi^(Dm:ij^m^xt^o -^ti. 
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±mMm^tm'Wmmi^^^xmhtif:immm^^±m^m-mm^^^^^—^K 

&'mm-y^^^^—^:^^h±mmm^h$fwmml^Ml^xmMittfw^n9X9Kir^ 
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^^^(Dxh'o. ±m'j[km:^n^i^^mmmicitmvfct^^^mmMti\c^i^t<>xmt> 
^^J6fc<z)-^. ^^mmi¥mm\^x^ ±mMm:imi¥^^h/i^(D^xjEm(D±^ 



wo 2005/062145 



59 



PCT/JP2004/019405 



±m^M • mm-^^-^:^(Ds^m^mtmmmmt^m^xmm^tiWc^^'f/^x 
±mm^^y'Mm\^xm'^<Dwmmm^m\^^xmm^mw^m^n<^x±m 
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[14] ±m^m • mmiy^^\^—i^it.mwiim<7)^m • mmiy^^-^—i^'^h^^t^'^mt 
[15] ±mmw^(D±M-!i^'Mi^^='-^—^ii. ±m^)M-mmy°^±^^mW(i^^^T^ 

Mo 

[19] _h|E^ g LTV ^:5f^^<D;^'irv?^— 7V^f^^-r-5(DfC#^5§tf #^^^)iiAy-ef^ 
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{cmm(7)^m • ^^^^^ v^^— /vft^^go 

[26] ±m^^(Dm^^m^hnMco^wmm^m.moxmMittm^n\\ ^(^i^ 
^^±mi^^^^—i^i^m'^\^xmmm^mM\^mi^^mm^m^m^m^m^M 

^^^^^^ 
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Mo 

[29] ±mmmimw-mmi~i. lp cmmmm) ^mmir^^t^wmtir^tmmis 

m-mmi^^^^y-^^^h±mmm^mwmnKMi^xmmimw^mx^Kir^ 

xmm^fcm^^f/^xh<>x. m n \.x\^^mU(D:^^z^^—/v^i^^'r^(DK 

^^ryi-^wmmt. ±mm.^'e'fMm\^xm'^(Dwmmm^m\^^xmm^m 

wmim^n<>x±m^m'!^m^y^:--i^-^KMir^!^w,m^^wmir^mmit$Y 
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m'^L^fc.mm mmi'f^.mm) ^^^n^tvx. m n urv ^^mm(D^^i^^-/v^ 
^^mmt^ ±mm^^'r/i^i^M\^xmm(Dwmmm^m\^xmm^mnmim^ 

\^x!!^mm^^wmvx±m^m'mm-y^^i^—i^K-^x.x^ ^i^mmi^tcmm ( 

iy^^u—^^Biymm) ^mzy^^u^-zyB^^mn^^x^^mrnvfcmm mmm 

0 mt\.xmmvxmm$Ym^^mi-^t\^^^M^m^T&i-^tKxv^hfhf-y' 

-e^mL.rc#[^^'7'>v-efeoT. ^ n \^x\^^mm(D:^^z^^—/u:^i^)^'r^(DK 
^i^^mm^m^^A^xi'fm^nfcm^^T^/^^^wi-^m^^r^/^i^wmmt. 
±mm^^'TM^ML-xmm<Dwmmwc^m\^^xmmimw^m^n-:>x±m^ 
m ' Wi^^^^-^ KMir^mmm^^w mir^Mm^itfYwmmti^xcDmm^^^ 



wo 2005/062145 



64 



PCT/JP2004/019405 



xmmi^fcWc^^v'^^xhox. m n \.x\^^m'^(ry:^^V'^-~fv^\^)^'r^(D\z. 

A:M^W^:.V^%mm^^<>X%^fhtd!^U^^^^Lt^ 
m • v-^;5^^> Ji|B*jg>f btf^^Mfei^LT^jg^btf ^^ff 5 0:5 

{;ib:^c3 >'t°c:L— A^|E^L/c^^^#m^i-^=3 ^-tv— ^M^^«9 nrtgjfc 



wo 2005/062145 



65 



PCT/JP2004/019405 



^^^'jv^wmmt^ ±mm^^v'^^imi^xpjf'm(Dwmmm^m\^xmmim 
w^m^n<>x±m^m-mmi^^^i^-^i^Mir^mmm^^wmir^mm^m 
wmutvx(Dm-m^=^i^^°^—^Kmm,^^. 

^^bfc^ir^ (ti-®it^^r^) ^^M0:tvx. m n ltv ^^mm(D:^^i^^-/v:^ 

^mmmt. ±mm^^'fMmi^xm^(Dwmmm^m\^^xmm^mwmM^ 
n^x^m^m-Wi-'^^i^—^i^Mir^mmm^^M-mir^Mmmfwmmt 
L-x(Dm-m^=^:y^°=^—i^ Kmm^"^. 

^^^xs^mm^^wm\^x±m^m^!l^m-y^^^^—^i^-^x.x^ ^f-^wtmi^f-mm ( 



wo 2005/062145 



66 



PCT/JP2004/019405 



m-^i.fzMm itmi'^mmm) ^7^^n^t\.x. m n urv ^^mm.(D^^i^=--;i^^ 

^nmut^ Aiwm.^^'fMz.n\.xm'&(Dnmmm:m\-'xmmim%^m.^ 
n<>x±M^m'mm^^=^i^-^\z.n'r^mmm^^m-m'r^mMimn-mut 

\^xmmm^^%m^x±M^M'mm^^^^<^—^K^x.x. ^je^^^b/cwr^ ( 
zy^^}y-iyBiymf^) ^fmiy^=^\^-iyBi^^mrt\^x^ibwt'&\.fmf^ (tf wai 



wo 2005/062145 



67 



PCT/JP2004/019405 



Mo 

0 mt\.xmmvxmm$Ym^^mi-^t\^^^M^m^T&i-^tKxv^hfhf-y' 

xmrnj-cm^^Ty^^x^hox. m n i.x\^^mm(D:^^z^^—/u:^i^^'r^(DK 
^i^^mm^m^^/^xi'ff^^thfc'Jtkm:ffn^^m v ^fcm^^ry^^i^w-r^m. 
^^^y^^^mmt^ ±mm^^T'Mmi^xpjf'M(Dwmmm^m\^^xmm^m 
wmm^n^^x^m^m-mmiy^^^-^i^Mir^mmm^^w^mir^mm^tfi 



wo 2005/062145 



68 



PCT/JP2004/019405 



xmrni^tzim^'^'T/vx^^x, m g b-cv ^sj^^odj^^^tv?^— /i^^f^^-r^s^oj^ 



wo 2005/062145 



69 



PCT/JP2004/019405 



xmm.utwc^^'T/i^x^^^x. m @ \^x\^^mm<Dy^^i^:=^—/]y^i¥m.ir^(Dic 

^^"f/vi^wmmt. ±tim^^'fMcMi^xm'^(Dwmm^m\^^xmmt$f 
wmm^n^x^m^m-mm^y^^^^-^KMir^mmm^^wmir^mM^ttY 
wmmti.xcDm-m^^^i^^^^—^Kmm^^. 



wo 2005/062145 



70 



PCT/JP2004/019405 



^ 0 mt\^xn^L^xmmfm^^Lmir^t\^^^mm^m'oMir^tKx^nhtifciy 

xmm.utwc^^'T/i^x^^^x. ±m^m • i^m'^^±:^(DiLmmii^mm7!}^h^f^ 

^mmmt. ±mm^^TyuKM\^xpjf'^(Dwmmm^m\^^xmmimw^M^ 
n<>x±m^m'mmi^^^\^-^i^M'r^mmm^^nm-r:6mm^mnmmt 
\^x(Dm-m^=^i^^'=^—^Kmm.^'^. 



wo 2005/062145 



1/29 



PCT/JP2004/019405 



[01] 



100 



101 



1} 



lfe3t^T^;u -110 



]-120 



wo 2005/062145 



2/29 



PCT/JP2004/019405 




3/29 

WO 2005/062145 PCT/JP2004/019405 

[03] 

m3 



C m 


) 

f 






~S31 




f 




%mmmm\ 

^ -Y - H / \* y <P >rV >m\\^m^nm ^ t left* 












~S33 









4/29 



WO 2005/062145 

[04] 



m4 



PCT/JP2004/019405 



( ) 




-sioi 



-SI 03 





YES 

f 









-SI 05 




wo 2005/062145 



5/29 



PCT/JP2004/019405 



[05] 



^5 



C m^^ ) 





f 


> 






f 






f 


m^^^Tm. mmm^ibts mnRt^h 







~S201 




wo 2005/062145 



6/29 



PCT/JP2004/019405 



[06] 



( ) 



> 










> 



-S301 



-S302 



ibtS'^^ h;uM(k) $A^(t-C 



'S303 



lEM -e ^ L ^mi'^mm^ hMzU p°p Hi I ^ > h-S304 



^m^Misb^ (k=k+1) --S305 




YES 



mm^Mz I — <7 hS307 



wo 2005/062145 



7/29 



PCT/JP2004/019405 



[07] 



^7 



300 

i 



]~310 



wM^mnw: 321 



320 
^330 



350 

_L_ 



wo 2005/062145 



8/29 



PCT/JP2004/019405 



[08] 



2Hg 



3Hg 



4H@ 



•m 



1 



;5T 



2 
I 

-J 



V 1 



3 

I 



5 

I 



4 
I 



I 



6 

I 



T 



1 



9/29 



WO 2005/062145 PCT/JP2004/019405 



[09] 

1219 



( mt ) 



^" 5 ^ t X J iio°p^i h 


^S91 








-D ^ )\-J 0^ -(^J ^T^IJ % l^nn^i 1+^ 


-^S92 








-J ^ - :^^f5iJ t^y'^ls'^^ h J^i)^ b 


--S93 









( ) 



wo 2005/062145 



10/29 



PCT/JP2004/019405 



[010] 



mio 



SlOOl 




SI 004 




SI 006 



S1002 



S1003 



S1005 



wo 2005/062145 



11/29 



PCT/JP2004/019405 



[011] 



^11 




SI 104 



'S1101 



-S1 102 



SI 103 



12/29 



WO 2005/062145 



PCT/JP2004/019405 



[012] 



^12 



± 



81 201 



SI 202 



^1] a * 



SI 203 



i 



SI 204 



^m^msb^ ( k-k + 1 ) 



51 205 



SI 206 




YES 



± 



S1207 



GiD 



wo 2005/062145 



13/29 



PCT/JP2004/019405 




14/29 



WO 2005/062145 



PCT/JP2004/019405 



[014] 



m^4 



( mm ) 



SI 401 



SI 402 



SI 403 



15/29 



WO 2005/062145 



PCT/JP2004/019405 



[015] 



11115 




S1504 




SI 506 



SI 501 



SI 502 



SI 503 



-SI 505 



wo 2005/062145 



16/29 



PCT/JP2004/019405 



[016] 



EI16 



( mm ) 




SI 604 



YES 



SI 601 



SI 602 



SI 603 



17/29 



WO 2005/062145 



PCT/JP2004/019405 



[017] 



^17 



SI 701 



SI 702 



X 



51 703 



SI 704 



B^Pal^iife?, ( k= k+ 1 ) 



S1705 



S1706 




YES 



SI 707 



GiD 



18/29 

WO 2005/062145 PCT/JP2004/019405 



[018] 



mis 





1 


%rm\\m ; 









SI 802 



S1803 



wo 2005/062145 



19/29 



PCT/JP2004/019405 



[019] 



11119 



mourns tiz. ^r^mix^^t. 




S1904 





YES 

t 









SI 906 




-SI 901 



-SI 902 



-SI 903 



SI 905 



,YES 



wo 2005/062145 



20/29 



PCT/JP2004/019405 



[020] 



^20 



( rm^ ) 



t 

m^um c^tcD mm m iz ttm b tz 



± 




S2004 



YES 



S2001 



S2002 



S2003 



21/29 



WO 2005/062145 



PCT/JP2004/019405 



[021] 



11121 



'S2101 



'S2102 



1 



'S2103 



'S2104 



Bm^m^^ ( k = k+ 1 ) 



S2105 



S2106 




YES 



■S2107 



22/29 

WO 2005/062145 PCT/JP2004/019405 

[022] 

11122 












l< 





Hh 


H 



XI12 X^3 XI14 



wo 2005/062145 



23/29 



PCT/JP2004/019405 



[BI23] 




wo 2005/062145 



24/29 



PCT/JP2004/019405 




25/29 




wo 2005/062145 



26/29 



PCT/JP2004/019405 



[026] 




□ □ □ □ 



wo 2005/062145 



27/29 



PCT/JP2004/019405 



[BI27] 



CSJ 



CO 




wo 2005/062145 



28/29 



PCT/JP2004/019405 



[028] 



11128 



1. y'n-\z7.mmmT^w.^%m'^ 




] 



> 



zfn-\ixmmmT^m^M c=a-b 



2. zfa-\i:^B!^^pmm^Jj^^ 



^□•trXA2^ 




■a 

|cl-c2| ^ 45, |c2-c3| ^ 20 
clft^ ^ c1 ^ clftil 



Ax ^ B 
x min ^ x ^ x max 




29/29 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/019405 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl"^ G05B19/418 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int-Cl"^ G05B19/418, G06F17/60, B23Q41/08 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 2002-373018 A (NTN Corp.), 


1-4, 6,8, 




26 December, 2002 (26.12.02), 


12-46 


A 


Claims 


5,7, 9-11 




& US 2002-193972 A 




X 


JP 2002-229635 A (Nippon Steel Corp.), 


1-4,6,8, 




16 August, 2002 (16.08.02), 


12-46 


A 


Claims 


5,7, 9-11 




(Family: none) 




A 


JP 2002-298066 A (Toyota Motor Corp.), 


5,7,9-12,36, 




11 October, 2002 (11.10.02), 


43-44 




Par No. [0025] 






(Family: none) 





r><1 Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier application or patent but published on or after the international 

filing date 

"L'* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 



Date of the actual completion of the international search 
07 February, 2005 (07.02.05) 


Date of mailing of the international search report 
01 March, 2005 (01.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/019405 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



JP 10-161708 A (NEC Corp.), 
19 June, 1998 (19.06.98), 
Par No. [0016] 

Sc GB 9725466 A & GB 2319860 A 

& US 5993041 A & KR 275639 B 

JP 5-225205 A (Mitsubishi Electric Corp.), 

03 September, 1993 (03.09.93), 
Fig. 28 

& US 5657453 A 

JP 2002-288277 A (Mitsubishi Heavy Industries, 
Ltd. ) , 

04 October, 2002 (04.10.02), 
Par No. [0006] 

(Family: none) 



4, 8,28 



13, 16-17, 
24-27, 32, 
37-38, 40, 42, 
45-46 

14-15 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



H^ttliSft-S- PCT/J P 2 0 0,4/0 1 9 4 0 5 



A. mm(Dm-r^^m(o^m mmmwf^m ( i p c) ) 

I n t. C 17 GO 5B 1 9/4 1 8 



m^^n-^tcM^Mmn mmmf^m dpc) ) 

Int. C17 G05B19/418, GOeFlT/eO, B23Q41/08 



s^^mmm^x^^Am 1922-1996^^ 

0*a^M*fflff*<2^^« 1971-2. 0 05^ 

u:^m^mmmmm'&m 1994-2005^ 

0*H*fflif^g^<i^# 1996-2005¥ 















X 


JP 2002-3730 1 8 A (^p?-7"-< ^p?*^#|±) 


1-4, 6, 8 




2002. 12. 26, it*©t&ffl 


. ,12-46 


A 


& US 2002-193972 A 


5, 7, 9-11 


X 


JP 2002-229635 A (ff 0 


1-4, 6, 8 




2002. 08. 16, #fFf*^CDfBH (7 r 5 y b) 


, 12-46 


A 




5, 7, 9-11 


A 


, JP 2 0 0 2-298066 A ( h 3 ^ g i!]*|*5S:^^±) 


5, 7, 9-12 




2 00 2. 1 0. 1 1, ^^[0 0 2 5] (^T^U—'tcU 


, 36, 43-44 



TTJ lll^mS03?:«'g5fe0#ic:4^*^^xfc5:itt-t:- fooT 
TYJ '#(C|iag©fe5:Jcm-C-&oT. Ss^5Cjt^i{&© 1 

r&j in— 1^ h :7 r 5: y —5:1^ 



0 7. 02. 2005 






01,3.2005 


0:2|c|a#fF;t (I SA/J P) 
a|5M»-^ 100-8915 
:«:^i5=Pf-^ H M =T g 4 » 3 * 




f0 { 


m. ■ . 


3 C 


3 0 2 0 




0 3- 


-3581-1101 F* 


^^ft 3 3 2 4 





H^ttlJK*^ PCT/JP 2004X01 94(3 5 


c m^) . 












ft*(Ot51S(D«-§- 


A 


JP 10-161708 A {B:^mMM^^m 
1998. 06. 19, WiW- [00161 

<Rt r^R Q79c;4.fifi A ^ GR 2. S 19860 A 

vjr J_) ^ / «J '4t W w Oc JLJ £J kJ kJ kJ \J \J jTjl 

«& us 5 9 9 3 04 1 A & KR 2 7 5 6 3 9 B 


4, 8, 28 


A 


JP 5-225205 A (H^m«^#tt) 

1998. 09. 03, I1I28&US 5657453 A 


13, 16-17 
, 24-27, 32 
, 37-38, 40 
, 42, 45-46 


A 


JP 2002-288277 A (H^mx||^^^t±) 
2002. 10. 04, ^^[0 0 0 6] (:7 7^y— f^b) 


14-15 



